12 United States Patent

X1 et al.

USO011575721B2

US 11,575,721 B2
*Feb. 7, 2023

(10) Patent No.:
45) Date of Patent:

(54)

(71)

(72)

(73)

(%)

(21)
(22)

(65)

(63)

(1)

(52)

BREAKOUT SESSION ASSIGNMENT BY
DEVICE AFFILIATION

Applicant: Cisco Technology, Inc., San Jose, CA
(US)

Inventors: Yasi Xi, Hefe1 (CN); Bhargavkumar
Ghanshyamlal Pandya, Dublin, CA
(US); Zhaoyi Jin, Hefe1 (CN); Weiwei
Chen, Hefe1 (CN)

Assignee: CISCO TECHNOLOGY, INC., San
Jose, CA (US)
Notice: Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 154(b) by 0 days.

This patent 1s subject to a terminal dis-
claimer.

Appl. No.: 17/726,681

Filed: Apr. 22, 2022

Prior Publication Data

US 2022/0377117 Al Nov. 24, 2022

Related U.S. Application Data

Continuation of application No. 17/325,738, filed on
May 20, 2021, now Pat. No. 11,323,493

Int. CIL.
HO4L 65/401 (2022.01)
HO4L 12/18 (2006.01)
(Continued)
U.S. CL
CPC ... HO4L 65/4015 (2013.01); HO4L 12/1818

(2013.01); HO4L 12/1822 (2013.01);
(Continued)

(38) Field of Classification Search

None
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

7,058,168 B1* 6/2006 Knappe ................... HO4M 3/56
709/204
8,126,129 B1* 2/2012 McGuire ............... HO4M 3/568
379/202.01

(Continued)

OTHER PUBLICATIONS

Webex Meetings, “Breakout Sessions”, Nov. 2, 2020, 3 pages;
https://help.webex.com/en-us/nroo6fs/Webex-Meetings-Breakout-
Sessions.

(Continued)

Primary Examiner — Backhean Tiv

(74) Attorney, Agent, or Firm — Edell, Shapiro & Finnan,
LLC

(57) ABSTRACT

Presented herein are techniques in which a device connects
a plurality of user devices to a communication session 1n

which a plurality of participants of the respective plurality of
user devices communicate using audio and/or video and
determines respective locations of the plurality of user
devices. The devices receives, from a particular user device
of the plurality of user devices, a request to group the user
devices ito a plurality of groups to form one or more
breakout communication sessions oil of the communication
session, assigns user devices to respective ones of the
plurality of groups based on the respective locations such
that user devices at a common location are assigned to a
same group, and transmits information 1dentifying the plu-
rality of groups to the particular user device.

20 Claims, 8 Drawing Sheets

ff ] __
1
YIDEQCCOMFERENCE 5 |
FNDPOINT : :

EAVIRGNMENT

e in
¢

N

JSER
GEVICE

i3

/,N/’"’ NG

MEETING
STRVERSS)

NETWORK S}

19547

CNVIRLINME M

FAr R IR I AT R T AN N IR U I F LA T AN P T AT O F T AT




US 11,575,721 B2
Page 2

(51) Int. CL
HO4L 65/1096
HO4L 65/403
HO4L 65/1069
HO4L 65/1093
HO4M 3/42
HO4M 3/56

U.S. CL
CPC ...

(52)

(2022.01
(2022.01
(2022.01
(2022.01
(2006.01
(2006.01

L A e L

HO4L 65/1069 (2013.01); HO4L 65/1093

(2013.01); HO4L 65/1096 (2013.01); HO4L
65/403 (2013.01);, HO4M 3/42348 (2013.01);

(56)

HO4M 3/568 (2013.01)

References Cited

U.S. PATENT DOCUMENTS

8,589.487 B1* 11/2013
8,917,847 B2* 12/2014
9,420,108 B1* 8/2016
9,942,519 B1* 4/2018
9,961,119 B2* 5/2018
10,284,609 B2* 5/2019
10,505,998 B1* 12/2019
11,323,493 B1* 5/2022
2005/0078613 Al* 4/2005
2005/0084086 Al* 4/2005
2006/0268751 Al* 11/2006
2007/0067387 Al* 3/2007
2007/0150583 Al* 6/2007
2007/0156811 Al1l* 7/2007
2007/0203980 Al*  8/2007
2007/0276908 Al* 11/2007
2007/0299710 Al* 12/2007
2007/0300165 Al* 12/2007
2008/0267095 Al* 10/2008

Reeves ....cocevnnn.. HO041. 65/403
709/204

Mal .oooviieiiiiniiiinnn, HO4M 3/563
709/204

Bostick .......o..ooo.n. HO041. 67/535
Pan ...ooooovvivininninnn, HO4AN 21/47
Bader-Natal .......... HO041. 65/403
Malatesha ............. HO041. 65/403
Ackerman .......... HO041. 65/4025
KL cvvieeieiiieineeanans HO041. 65/403
Covell ................ HO041. 65/1101
370/260

Hesse ..ocovvvvinnnnn. HO4M 3/567
379/202.01

Baird .................. HO41. 12/1822
370/260

Jam ....ooooviviiinnn, G06Q 10/10
709/204

Asthana ................. G06Q 10/06
709/224

Jam ......oooevniin, HO41. 12/1827
709/204

Andersen ............... G06Q) 10/10
709/204

Asthana ................ H0O4M 3/567
709/204

Haveliwala ............ G06Q) 10/10
705/7.19

Haveliwala ........... GO6F 3/0482
715/810

Sekaran .................. HO041. 12/66
370/260

2010/0124321 Al1* 5/2010 Alexandrov ............ HO4M 3/56
379/202.01
2011/0014929 Al1* 1/2011 Moshfeghi .............. HO41. 67/52
455/456.3
2011/0271212 A1* 11/2011 Jones ....oovvvvvvninnn, HO4M 3/567
715/753
2012/0221639 Al* 82012 Mallet ... GO6F 16/287
709/204
2013/0066623 Al* 3/2013 Chou ......ovvvvnnnn. HO41. 65/612
348/14.09
2013/0198635 Al1l* 82013 Jones .......oovvvvvnnen.. GO6F 3/0486
715/727
2013/0329866 Al1l™ 12/2013 Mal ....ooovvvvvvnvvinnnnn, HO4M 3/563
379/88.01
2014/0267550 A1*  9/2014 Nmmri ......ooovvvvnenenn. HO4AN 7/152
348/14.09
2015/0109399 Al 4/2015 Kuscher et al.
2015/0117626 Al 4/2015 Nord
2015/0181165 A1™  6/2015 IItUS .ovveviviiieiiiiininn,s HO4N 7/15
348/14.09
2015/0304607 Al* 10/2015 Bader-Natal ........ HO4I. 12/1813
348/14.08
2016/0021035 Al1* 1/2016 Shen ................... HO4IL. 12/1818
709/206
2016/0142462 Al*® 5/2016 Johnston ................. G10L 17/00
709/205
2016/0234268 Al* 8/2016 Ouyang ................. HO41. 67/54
2017/0272263 Al 9/2017 Riley et al.
2018/0115432 Al 4/2018 Cutler et al.
2018/0176508 Al1* 6/2018 Pell ...l HO4I. 65/1089
2018/0220181 Al* 8/2018 Ogle .................. HO4N 21/4516
2018/0316893 Al* 11/2018 Rosenberg ............. HO4AN 7/152
2019/0297126 Al1* 9/2019 Graziano ................ HO41. 51/08
2020/0382618 Al1l* 12/2020 Faulkner ............... HO41. 65/403
2021/0021440 Al1* 1/2021 Stuntebeck ........... HO41. 67/141
2021/0258427 Al* 82021 Lee .....oevvvvveiinn., HO41. 12/1831
2021/0273913 Al* 9/2021 Bosch ................. HO41. 12/4641
2021/0365234 AL1™ 11/2021 Ur v G10L 21/0208

OTHER PUBLICATTIONS

Zoom Help Center, “Enabling breakout rooms”, retrieved from
Internet Apr. 7, 2021, 3 pages; https://support.zoom.us/hc/en-us/

articles/206476093-Enabling-breakout-rooms.

Webex Meetings, “Assign Participants to a Breakout Session”, Sep.
10, 2020, 5 pages; https://help.webex.com/en-us/n4jhmhe/Webex-
Meetings-Assign-Participants-to-a-Breakout-Session.

* cited by examiner



S. Patent Feb. 7, 2023 Sheet 1 of 8 S 11,575,721 B2

L N N I B N N N N I N N I B N I B N I B N B N N B B B
-

3
I

&)
£
i3
%
i i3
T

b o o kS

S
V-

FG1

LB B B B N B B N O B O O O O B O B B O B O B N O N N N N O N N ] LR B B B N B N N B R R B N N N O B N R O B B N R N N

-
4 h d h ko hhhhhh o h o h ok hhhE o h ko hh o h o h E o h h o hh hhhhhh hE hh Ehh h o h ko hhh E o h h o h ok 4k ohohhoh ok oh o hhh o hhh E o h h ok hh ok h hh hhh hhh h o h R h R

: LI I I I I I I I I

L B B B B B N R B R N I N N N B B B BB

140

iiiiiiiiiiiiiiiiiiiiiii

ok ko ko

= o ko F ko ko ko

L B B B R R O N )

LI R IR B I R B I A D I IR D D DR D O D B B B O )

CREN
Ii

o o o F

a
1202

CONF

LR IR I B IR DL DR DL DR DR DR O D DR DR DR D D B DR BN BN

VIDEC

LI I N N I N N I DO N B B N B AL N BOE RO N DL DO B B

L]
-
-
L]
-
-
L]
-
-
L]
-
-
L]
-
-
L]
-
-
L]
-
-
L]
-
-
L]
-

[ N N BN N NN BN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN
ko

ok ko ko

LN B B N B N N N N B B O B B B B B B B B N O N N N N N N N O B O N B B B N R N N O N N O N O O I O BT B N B O O B B O B O N N B O O B N R N N N LR N B N N B N N R N N O B B B B B N B N O B N O N N N N O B O B O B N R N N N N N O N O N N R



U.S. Patent

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

1{---

N

S

;

<00

-, YO |

f ol

e

-

'-'-'-'v

O

LOR

Y

L1}
—

{3
»

St

oRN JC

-

0

Feb. 7, 2023

A

:'-'-'-'v

<¥
{3

i

-

\

4 MgeTe

=\ A

JAVID

Sheet 2 of 8

US 11,575,721 B2

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

Ll

T---

d
*
h,
o o o o o o

3

e
&-—.J
hrwr

SOA

|
1
-

[
[
L
o o ok o o kS

& o k&

A

i
o

i’ .
k3 4 5 |

-

-l "

<tH_ |

-

-

=
- I

o o  F F F F FF

& &

-(5.2




AHLVH

HHOVE ddlad

£

1

3

uw_mgw
O

L NOOE 0

J
ql:-
n.li

nE:l
D

3
{3
£l
iﬁlﬁ:
o
Pl
LLE
S
L1
::i:
“':-'«{:
37

US 11,575,721 B2

AO0: SN HYevs
INHTOd AY

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

HYEYS  BHOVY  ddidd
Fﬁ& ﬂm % -

m\/

Rt

s ug_\mw w,&wmﬁm
a _.m,i

"
C]

L0

AHIVY |

J3LONCYU §
INTHOOM SIS Nt RO SAAVATHOVT
¥ ./.. 1
mgﬂmmﬁrawgmpoﬁgwwmwm -6} el c-08)
. st AU WOOH SIAYIT NYAI o
S MDY N0V M3L3d
e,
~ £ m A
E N 53
9
s T w W, sw,
AN NITIO AO0M FOIA30 310 5”.5
o A9 (L0M0Yd S m,%
o ACOM SIAVITAYNAH |
g
N N
3 (061 3 ONITIOd A i
= 006~ | (FLOWOHA 51 ANIH
P
~
a et Y
- ATTVLIN OO HILNT AHLYY
7p e o ONY OV NYAL ASNIH
- INTHOOM 1S NOONO



US 11,575,721 B2

Sheet 4 of 8

Feb. 7, 2023

U.S. Patent

A mm R R R A B AR R

R I N A N

A, P, I . I | . . LI, N N

N & N & N 4R R EE RS R AR N

% 8 % KA RN 52NN R N

[ BE N RN RN LR RN B R R B BB R BEENEESBEREEEEEBENEEEERBEEEBEEERBEEBNENBNEEEREERNEEN

ﬁﬂw

<

gk

151
i0a9) Wi ;

9=}

LI O I L N U I L o IO o IR O L o R R L DL IR o R R L L TR U T O D R O L R I L O L o L O L DU R R O o D O O R e

. 00

L I T T e i O

"'t'ﬂ'. K

J 5 O |«

AHLYA W

7AW W A

S

-

W
‘Il..‘_

-
o

Bls

LI I L N I L L I L L D L D B I L L L B B B

4 10VHYH

£

00F

a
.
Pl
RN

.
-
. -
. 4
-+
+
- “ “-.m . -
a *
* 3 . (] rx i .
” A - 4 E 8 1 I + 1
A k u = E
. ] - .-au_ u\ 2
m.i._ T ! !
-
‘
'
-+
-
' 1
r L} ’
i-iaiQEQIiJili1‘-—.1J.I-'Ji.l-.l-.la.-_.J.i_Il.lJ.I-—.J.ll.-‘ﬂ.l-—.i.—.J-.IJ.‘J-IJ..J.—-I.—-J.Jil.la..l-—.li-ia.l|l1l1]*1i1l1|11iliai1l L I S I L P e . P L L P P L . O L P i S O P L P, O L S I L O I e A I I I . L I L L L O O O |
L
-
-

Ju ok % ko ok b e ko h ek Fh ok ko h b Ytk A

LI N BE N BE U N N B B N BB N N NN L B K N B B K

JHEYHS 108

SRSt

AHHY ¢ WA Gy

100

L I N O O I I O I I O I I O O o O I L O I I I L I I O I O I O I I I O I I I I

{00

L I I L I O O I I I L I |

L - I R I A . I R A R T . - A T . T - A T T - - - I - A e I A T - A L I - . - A A P T L P - . |

*
L
-
L
+
*
-
*
L
*
L
=
L
&
L
,
*
L
*
L
=
L
-
,
L
*
,
*
L
-
L
+
L
+
*
L
*
L
*
L
-
L
+
L
L
*
,
*
L
-
L
+
L
L
*
L
*
L
=
L
+
L
L
-




US 11,575,721 B2

Sheet 5 of 8

Feb. 7, 2023

U.S. Patent

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
.

: E ,
» ﬁ w i ]
H F ) H
T .-.n.ﬂ 4
: y

000718 |
U HAOOLANE AN

UN=94 1

{3
(¥

9

CE>
o
b

1
£

L3
G

<5
i
703

L
e o

i
302

i

L0301
ALY

avy

G018

Ny

5 Ul

-

e

-
==
P

.
13

¥
L
Ll

b

2
et
0

—
-
&

2

<

L

S—
<

K

b ek



U.S. Patent

Feb. 7, 2023

Sheet 6 of 8

o 10 ONLINE MEETING /

US 11,575,721 B2

- -
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

1 ERMINE LOUATIONS ASGOCIATED WiTh USER DEVICES

<
g
-
"T‘I
E

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
-

ASSIGN UokR DEVICES TU GRCUPS BAS

CCATIONS

TRANCMIT INFORMATION ASSOUIATED Wi H GROUPS 10

OF USER DEVIC

MEETING HOST

-0 ON COMMON

-0

- -
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii



U.S. Patent Feb. 7, 2023 Sheet 7 of 8 US 11,575,721 B2

bk h b h h rh h b d chh ko h Fhoch o h ok hh ko h hh d hrd h rh h e h e h ok d e oh b h o d Lh L E oL h ALk ok L oh Fh ok oh k] ok h kA d A h A ko rh o d o h ek d L oh LA hLhoh L L h ok %ok %ok kch ko] h o h kA h o h A h d A d drFh ok oh ke oh e h L d o Lhhrh od ko kb

L4
i
r"ﬂhw

+ 4w mw d wmddwmkdod bk d ey iedd e kel

b ko ok d o -k d Ak kA kP

4+l b hdw dmwidedlddewddlwdomw

¥
g
- 5

1+ 0+ kPR F A D P AF AR F AT AT AT L F R AT F TS

-
-
|
-
-
|
-
-
|
-
-
b
-
-
-
-
-
|
[ ] NN E RN AN AR A RN EEEE E R NN R X
-
Y
-
-
F
-
-
Fl
-
-
Fl
-
-
Fl

T I A - A A A e - - - -, A, -, -

LU B B N N B N N N R B N B NN S R B S R N

= kA kPSRt

[JE BRI B BN A B N D B D L O B O D I D O I I

AL T - T, - . -2 P, - N,

-
El
-
-
Fl
-
-
Fl
&
-
Y
b
-
-
&
-
Y
&
-
-
&
-
-
-
-
-
b
[ ]
-
-
-
-
b

AL

N Sy

bk h ¥ rhohrhodrh drd o drdoh A

FGT

P e a P Em AT E A

ok ko kB kA kb okt kP kA ok Rk kA F kR kL b kA kA R R AR Rt Ak Ad kR F Rk h kRl kA r R Ak kb kR Ak kA F kA kA kA R ARk kAP kL h Rk Rk P kA kR kA kR d Rk kRt kA A

EF o+ ~F kA FF AT AT AR AT AR F P AT D P+ T A LA L F+ T

L BN N U N N U N O O B BB B

aw F ok kb ok ok Fh ks s FFh ks Fd -

-r
1 r b ivwirdisd s e iy i ‘3
L

w

-

L N N B I I I BT L

4 4 L4 4L dohLd hdld ok dohAdddFhod kR AL d h R
o

~ {8

LI I RN EEEEREEENRENENRNSEENEIREET NI RN TSR]

LN B BN B L BN N L BN B B BN B L BN B BB BRI N

ro= ok bk d o -k kAPPSRt T

L L LI, B A I P, N, I, |

B+ &+ 0 + &+ 01 + &F F 01 F ¢~ 0F 010 F +FF ++F F5cFFtF k>t FdFFrtF k>t FdFFrtF FFF FF0cFF 8 F4F

m w = m a2 %" m s " m s " =mwdddwd=nd s dw el wd

Lo

o




US 11,575,721 B2

Sheet 8 of 8

Feb. 7, 2023

U.S. Patent

LI I T O I N L IO B L B B N B B B

L N N N N N L N N N N N L L N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N L N

-

L N N N N D N N N R N R R N

1074013

LI I I I I N R NI N
L N B N N B N B N B B O B B B B B B N B N N R B OB O

+ F FFFFEFFEEFFEESFFEFESFFEFESFF S SF S FEFESFSF S FEFESFFEESFFE S E S FEFE S FEFESFFEFS
L

LY
XD

LB B B UK B B B B UL B DL DN D DL DN BN B DN BN BN BN B BB

-

L N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N R N N N N N

LB B BN BN BN DL BN DN UL D DL B DL D BN DS DN BN DR DN B BN DN DK BN DN BN B BB

L A R EEEEEEEEEEEEEEEEEN.

i

(o

7

Coinl

L L N N N R N N N I R R N R N R R R N

LU I T O I O L IO DO BN BOE DAL BOL IO DO B BOE DO BOE DO DO DO BOE BOE BOL BOE BOE BOL DR WK )

LB N B B B B B B O D N O B I O B B O B I O D N O D B B B B B

* F FFEFFEESFEFESFEESFEESFEESFEESFEESFTFEESFEESFEESEESEESEESEESEESEEST

L
L
.
L
L
.
L
L
.
L
L
.
.
L
.
L
L
.
L
L
r
L
L
.
L
L
.
L

U8

f 4 + 4+ FFF PP FPFPSFPFPPPSFSFPPSFPFPSPSSPFPSSPFPSFSIFAPSPFFFAPSPFSPPPFPFPPPFPPPSFPFPSPPFPSPFFPSPFPFAPSRPFPFPFPFSPPFPFPSPFPFPSPFRPSPFPSFSPFPRPFPAPRPAPP PP PFAPPPSSPFPSPSMPFPSPFSPSPSSPFPPFPPPAPPFPPSPFPPSMPFPSISPFPSMPFSPSPSFSPFPPFAPPFPAPPFPPSPFPSPSMPPSPSSPSPSPFPSPFPFPPAPPFPAPPYPPSPPSSPSPPSPFSPSPSPFPSPFSPPPSPYPPPSSPPSPSPSSSPSRPSPSSPPPAPPPPPRPPSPSSSSESTRRERET
.

+

LB DL B U B B UL B DL DS B U D N D DN DN DN BN B B B BB

L N N N N N L N R N N N R R R N R N

U

—
Ll

o2
T™
o3 W
Lt
3
e

LA N N N RN N R R BB BB B BB EEBEEEBEEEBEEBEBEEBEEBEBEEBEEBEEEBEEEBEEEBEEBEEBEEBEEBEEBEBEEBEERBEBEEEBEREEBEEBEEBEBEEBEREBEEEBEEEBEEEBEEBEEEBEEBEEEBEEBEEBEBEEEBEEBEBEEBEEBEBEEBEEBEBEEBEEEBEEEBEEBEEBEBEEBEEEBEEBEEBEEEEBEEEEEBEEBEBEBEEBEEEBEEEBEEEBEEBEEBEBEBEEBEEBEEEBEEBEEBEEEBEEBEEBEBEEBEEBEBEEBEEBEBEEEBEEBEERBEBEBEEEBEEBEEEBEEEBEEBEEBEBEEBEBEEBEEBEEEBEEEBEEEBEEBEEBEBEBEBEEBEEBEEEBEEREBENRINE,.

LI B B B B B U B DS B DL B DN D D BN DN DN DL DN D DN D DL N DR BN

L
.
L
L
.
L
L
.
L
L
.
L
L
r
.
L
.
L
L
.
L
L
r
.
L
.
L
L
.
.
L
.
L
L
.
L
L
r
.
L
.
L
L
.
.
L
r
.
L
.
L
L
r
.
L
.
L
L
.
L
L
r
.
L
.
L
L
r
.
L
r
.
L
.
L
L
r
.
L
.
L
L
.
.
L
r
.
L
.
L
L
r

4 b ko h h Ak h o h ko h ko ko ko h

L B B N B B B B O B O O I O O I O D I B O B O B B B BN |

L L N N N R N N N I R R N R N R R R N

.
L
L
r
.
L
.
L
L
.
.
L
r
L
L
.
L
L
r
.
L
.
L
L
.
L
L
r
.
L
.

NI
J0d

AUALIN

LB N B B B B B B O DL N B B B O B N O O I B D N O B B B B B B

?---

LS



US 11,575,721 B2

1

BREAKOUT SESSION ASSIGNMENT BY
DEVICE AFFILIATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 17/325,758, filed May 20, 2021, the entirety of
which 1s incorporated herein by reference.

TECHNICAL FIELD

The present disclosure relates to online meeting breakout
Sess101ns.

BACKGROUND

Breakout sessions or breakout rooms are now popular in
online meetings. A meeting host or cohost can create break-
out sessions from a main meeting and assign participants of
the main meeting to different breakout sessions. This assign-
ment can be manual or automatic.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of a system configured to
provide a communication session among a plurality of
participants and for which breakout session group assign-
ment may be performed, according to an example embodi-
ment.

FIG. 2 1s a diagram depicting a method for transmitting,
location information for user devices based on device affili-
ation detection for determining breakout session groups,
according to an example embodiment.

FIG. 3 1s a diagram depicting a method for performing
polling to determine a delegate device, according to an
example embodiment.

FIG. 4 1s a diagram depicting a method for transmitting,
background noise characteristics useful for determining
breakout session groups, according to an example embodi-
ment.

FIG. § 1s a diagram depicting a method for transmitting
detected short-range wireless system i1dentifiers for deter-
mimng breakout session groups, according to an example
embodiment.

FI1G. 6 1s a flowchart illustrating a method for determining,
location-based breakout session groups, according to an
example embodiment.

FI1G. 7 1s a hardware block diagram of a computer device
that may be configured to perform the user device based
operations involved 1n establishing location-based breakout
sessions, according to an example embodiment.

FIG. 8 1s a hardware diagram of a computer device that
may be configured to perform the meeting server operations
involved 1n establishing location-based breakout sessions,
according to an example embodiment.

DESCRIPTION OF EXAMPLE EMBODIMENTS

Overview

Presented herein are systems and methods for automati-
cally suggesting physical location-based breakout session
assignments for online meetings. The methods involve con-
necting a plurality of user devices to a communication
session 1n which a plurality of participants of the respective
user devices communicate using audio and/or video and
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2

determining respective locations of the plurality of user
devices. The methods further imvolve receiving, from a
particular user device of the plurality of user devices, a
request to group the user devices into a plurality of groups
to form one or more breakout sessions ol the communica-
tion session, assigning user devices to respective ones of the
plurality of groups based on the respective locations such
that user devices at a common location are assigned to a
same group, and transmitting information identifying the
plurality of groups to the particular user device.

EXAMPLE

EMBODIMENTS

In an online meeting space environment, participants
and/or users (these terms are used interchangeably through-
out the description) are participating via their respective
devices that may be geographically remote from each other.
The participant and the respective user (client) device, such
as a computer, laptop, tablet, smart phone, etc., may collec-
tively be referred to as endpoints, user devices, or devices.
The devices may communicate with each other via one or
more networks such as the Internet.

Some of the devices may have video capabilities 1n a
communication session. Video capabilities may include, but
are not limited to, live feed of a respective participant on a
user 1nterface screen. Other devices may not have video
capabilities 1n the communication session and may only
have audio capabilities. Further, some of the devices may
have interactive connectivity to manipulate content on the
user interface screen and other devices may have view-only
capability to be able only to view content during the col-
laboration session. These are just some examples and are not
provided by way of a limitation.

Reference 1s first made to FIG. 1. FIG. 1 shows a block
diagram of a system 100 that 1s configured to provide online
meeting services that include services for recommending
breakout or child sessions for online meetings. The system
100 includes one or more meeting server(s) 110 and a
plurality of user devices 120-1 to 120-N that communicate
with meeting server(s) 110 via one or more networks 130.
The meeting server(s) 110 are configured to provide an
online meeting service for hosting a communication session
among user devices 120-1 to 120-N and for recommending
groups ol the user devices 120-1 to 120-N for conducting
breakout or child sessions of the communication session.
The user devices 120-1 to 120-N may be tablets, laptop
computers, desktop computers, Smartphones, virtual desk-
top clients, or any user device now known or hereinafter
developed that can run a meeting client or similar commu-
nication functionality. The user devices 120-1 to 120-N may
have a dedicated physical keyboard or touch-screen capa-
bilities to provide a virtual on-screen keyboard to enter text.
The network(s) 130 may include wired local and wide-area
networks as well as wireless local and wide-area networks.
The user devices 120-1 to 120-N may also have short-range
wireless system connectivity (such as Bluetooth™ wireless
system capability, ultrasound communication capability,
etc.) to enable local wireless connectivity with a videocon-
ference endpoint 1 a meeting room or with other user
devices 1n the same meeting room.

Groups of user devices 120-1 to 120-N may be located 1n

common environments 150-1 to 150-N. An environment
150-1 to 15-N may be a room, such as a conierence room,
in which the users have gathered for participating in an
online meeting. As shown 1n FIG. 1, user devices 120-1 and
120-2 are located 1n environment 150-1 and user devices
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120-3 to 120-N are located in environment 150-N. Environ-

ment 150-1 includes a videoconference endpoint 140. As
shown in FIG. 1, user devices 120-1 and 120-2 are in an
environment 150-1 that includes the videoconterence end-

point 140 and may be connected to or associated with
(“paired” to) the videoconterence endpoint 140 for partici-
pating in the online meeting or communication session.
Each user device 120-1 to 120-N provides information
regarding a location of the user device to meeting server(s)
110 so that the user devices may be grouped based on
location. If a user device 1s located 1n an environment, such
as environment 150-1 that includes a videoconterence end-
point 140, the location information may include information
associated with the videoconierence endpoint 140. That 1is,
the location of user devices 120-1 and 120-2 may be derived
based on their association to the videoconference endpoint
140 which 1s at a location known to the meeting server(s)
110. If the user device 1s not located 1n an environment that
includes a videoconference endpoint, such as 1s the case for
environment 150-2, the location of a user device may
include information associated with another user device 1n
the environment that 1s acting as a delegate device. The
location information may additionally or alternatively
include or be derived from background noise characteristics,
short-range wireless system identifiers (such as a Blu-
ctooth™ wireless system) ol neighboring user devices,
tacial and/or voiceprint information, and/or geo-location
information input by a user.

At a high level, these techniques presented herein involve
forming groups of user devices that are participating 1n an
online meeting or communication session based on a com-
mon location of the user devices to form location-based
breakout sessions or child sessions of the communication
session. In other words, the locations of user devices are
used to mform the assignment of user devices to breakout
sessions such that user devices at the same location are
assigned to the same breakout session.

Reference 1n now made to FIG. 2, with continued refer-
ence to FIG. 1. FIG. 2 1s a diagram depicting a method 200
for transmitting location information for user devices based
on device afliliation detection, according to an example
embodiment. The method 200 may be performed by one of
the user devices 120-1 to 120-N or a videoconference
endpoint 140 of FIG. 1.

FIG. 2 depicts environments 150-1 to 150-4. In the
example shown i FIG. 2, environment 150-1 1s a room
(Videoconferencing (VC) Room SJ1) i San Jose that
includes videoconierence endpoint 140-1 and three users
(Alex, Bob, and Charlie). Environment 150-2 1s a room (VC
Room LN1) 1n London that includes videoconterence end-
point 140-2 and four users (David, Evan, Frank, and Garry).
Environment 150-3 i1s a room (Room [LN2) in London that
includes four users (Henry, Ivan, Jack, and Kathy) and no
videoconterence endpoint. Environment 150-4 1s a room
(Room SH1) in Shanghai that includes four users (Larry,
Mike, Nick, and Oliver) and no videoconierence endpoint.
All users 1n environments 150-1 to 150-4 are participants in
an online meeting.

In environment 150-1, Alex, Bob, and Charlie join the
meeting with their user devices connected to or associated
with videoconierence endpoint 140-1. In environment 150-
2, David, Evan, Frank, and Garry join the meeting with their
user devices connected to or associated with videoconter-
ence endpoint 140-2. In environment 150-3, Henry, Ivan,
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Jack, and Kathy join the meeting from Room LN2 1n
London, but their user devices are not associated with a
videoconierence endpoint because there 1s no videoconier-
ence endpoint located 1n the room. Similarly, 1n environment
150-4, Larry, Mike, Nick, and Oliver join the meeting from
Room SH1 in Shanghai, but their user devices are not
associated with a videoconterence endpoint.

A host or cohost of the online meeting or communication
session may request that breakout sessions of the commu-
nication session be created for the meeting. Creating a
breakout session may include dividing the meeting partici-
pants into smaller groups of meeting participants to conduct
a meeting or communication session with fewer participants
than 1n the main meeting. Users participating in a breakout
session may view and communicate with only the other
users 1n the same breakout session. In this scenario, when a
host or cohost of the online meeting requests to create
breakout sessions, 1t may be natural and desirable to con-
sider participants 1n the same room as a group and, therefore,
to create four breakout sessions with one session for each
room.

In the example shown 1n FIG. 2, a first breakout session
may include the participants from VC Room SJ1 (Alex, Bob,
and Charlie), a second breakout session may include the
participants from VC Room LN1 (David, Evan, Frank, and
Garry), a third breakout session may include the participants
from Room LN2 (Henry, Ivan, Jack, and Kathy), and a
fourth breakout session may include the participants from
Room SH1 (Larry, Mike, Nick, and Oliver). The assignment

ol participants 1n each breakout session may be based on
device athiliation detection. The device afhiliation detection
may be based on users joining the meeting by connecting to
or being associated with a videoconference endpoint 1n the
room or based on users joining the meeting without con-
necting to a videoconference endpoint 140, but using other
techniques for device afliliation detection described below.

In the example shown 1n environment 150-2 1 FIG. 2,
David, Evan, Frank, and Garry join the meeting from VC
Room LN1 1n London by connecting to or associating with
videoconierence endpoint 140-2. While the users are par-
ticipating in the meeting using their user devices, each
meeting client of the user devices reports to meeting
server(s) 110 “I’m connected to the videoconference end-
point device with device number 12345 1n VC Room LN1
in the London site.” When the main meeting host or cohost
creates breakout sessions, the meeting client of the host or
cohost’s user device may suggest that David, Evan, Frank,
and Garry be 1n the same breakout or child session based on
determining that David, Evan, Frank, and Garry are con-
nected to the same videoconference endpoint and are, there-
fore, at the same location. A videoconierence endpoint room
icon may be displayed in the breakout session user interface
to mdicate the device afliliation.

A breakout room assignment suggestion may be presented
to the host or cohost, as set forth below:

Participants from an endpoint room Suggested child session

Loondon site Child session (VC Room LNI1, London)

VC Room LNI1
David David
Evan Evan
Frank Frank
Garry Garry
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There 1s a heartbeat detection for each participant in the
room with a periodic interval (e.g. every S5 seconds). Once
a participant leaves the room and the participant’s user
device can no longer detect the videoconierence endpoint 1in
that room, the participant will be eliminated from the group.

In the example illustrated 1n environment 150-3 of FIG. 2,
participants Henry, Ivan, Jack, and Kathy join the meeting,
from Room LN2 in London. When the participants join the
meeting, no videoconierence endpoint can be detected by
the meeting clients on the user devices because there 1s no
videoconierence endpoint 1 environment 150-3 to emit a
signal.

In this case, the first meeting client in the room (e.g.
Henry’s user device 120-1), may take the role of a delegate
device with a virtual device number (e.g., 23456) and a
virtual room name (e.g., Room1) and will emit a signal (e.g.
by ultrasound, Bluetooth, etc.) containing meeting informa-
tion associated with the online meeting (e.g., a meeting
number, etc.). When other participants 1n the room join the
meeting, their user devices can detect and connect to the
delegate device and report to the meeting server: “I'm
connected to the videoconierence device with device num-
ber 23456 in Rooml.” When the main meeting host or
cohost creates breakout sessions, the host or cohost’s meet-
ing client may suggest that Henry, Ivan, Jack, and Kathy be
in the same child or breakout session based on determining
that Henry, Ivan, Jack, and Kathy are located in the same
room. The virtual device number and the virtual room name
may be assigned by meeting server(s) 110. The virtual room
name indicates that the participants of this session are
physically located in the same room. A room 1con may be
displayed in the breakout session user iterface to indicate
the physical proximity.

A breakout room assignment suggestion may be presented
to the host or cohost, as set forth below:

Participants from a non-VC endpoint room Suggested child session

London site Child session 3 (Rooml)

Room LN?2
Henry Henry
Ivan Ivan
Jack Jack
Kathy Kathy
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user devices of all the participants 1n a nearby physical
location are candidates to become the new delegate device.
When the delegate device 1s no longer emitting a signal,
cach user device determines whether a new signal can be
detected. If a new signal 1s detected, the user device recog-
nizes the delegate device information from the signal, con-
nects to the delegate device, and reports to the meeting
server(s) 110 about the afhiliation. If the signal 1s not
detected, the user device waits for a period of time (e.g. 235
milliseconds), and determines whether the signal can be
detected. If no signal 1s detected, a user device emits 1ts own
signal claiming “I’m the new delegate device with device
number 23456.” The user devices detecting the signal wall
connect to the new delegate device. Thus, the first user
device that makes the claim that 1t 1s the new delegate device
1s promoted to be the new delegate device and a seli-
organized afliliation relationship 1s established.

In some situations, breakout or child sessions may be

determined when only some of the user devices 1n a room
are connected to the videoconierence endpoint 140 1n the
room. For example, assume that David and Evan 1n envi-
ronment 150-2 of FIG. 2 join the meeting from VC Room
LLN1 1n London by connecting to videoconierence endpoint
140-2, but Frank and Garry join the meeting 1n the same
room without connecting to videoconterence endpoint 140-
2. In this case, the user devices of David and Evan will report
to meeting server(s) 110: “I’m connected to the videocon-
ference endpoint with device number 12345 mn VC Room
[LN1 1n the London site.” Although the user devices of Frank
and Garry have not connected to the videoconference end-
point 140-2 1n environment 150-2, the user devices can
detect endpoint device 140-2 1n the room, so the user devices
of Frank and Garry will report to meeting server(s) 110: “I’'m
close to the videoconierence endpoint with device number
12345 1n Endpoint Room LN1 1n the London site.” When the
main meeting host or cohost creates breakout or child
sessions, the meeting client on the host or cohost’s user
device may suggest that David, Evan, Frank, and Garry be
in the same breakout session based on determining that
David, Evan, Frank, and Garry are all in the same location.

A breakout room assignment suggestion may be presented
to the host or cohost, as set forth below:

Participants from a partial-affiliated TP room Suggested child session

London site
Endpoimnt Room LN1

David (connected to

Child session (Endpoint Room
LLN1, London)
David

videoconierence device)

Evan (connected to

Evan

videoconierence endpoint)

Frank (not connected to

Frank

videoconierence endpoint)

Garry (not connected to

Garry

videoconierence endpoint)

Polling may be performed to determine a new delegate
device when a previous delegate device leaves the room or
1s no longer connected to the meeting for another reason.
The polling for a new delegate device 1s done 1n a seli-
organized way. When a new delegate device 1s needed, the

65

Reference 1n now made to FIG. 3. FIG. 3 1s a diagram
depicting a method 300 for performing polling to determine
a delegate device, according to an example embodiment.
The method 300 may be performed by one of the user
devices 120-1 to 120-N.
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As shown 1n FIG. 3, mitially, no users are present in
environment 150-3. As illustrated at 310, users Henry, Ivan,

Jack, and Kathy enter the room (Room LLN2). When the

participants join the meeting, no videoconierence endpoint
can be detected by the meeting clients on the user devices
because there 1s no videoconierence endpoint 1n environ-
ment 150-3 to emit any signal. In this case, as shown at 320,
the first meeting client in Room LN2, e.g. Henry’s user
device 120-1, takes the role of a delegate device. Henry’s
user device 120-1 emits a signal (radio frequency (RF)
wireless signal, ultrasound signal, etc.) with information
associated with the online meeting. The user devices asso-
ciated with the other participants (1.e., Ivan, Jack, and Kathy)
will connect to Henry’s user device 120-1 and report their
location and the identifier associated with Henry’s user
device 120-1 to meeting server(s) 110 when those user
devices join the meeting.

Continuing with FIG. 3, as shown at 330, Henry may
leave the room and polling may be performed to determine
which user device will become the new delegate device.
There 1s a heartbeat detection for each participant in the
room to ensure that the users have not left the room. If the
current participant associated with the delegate device (e.g.,
Henry) leaves the room, a polling process may be performed
among the remaining participants in the room (e.g., Ivan,
Jack, and Kathy) to determine which user device will be the
new delegate device. Once the current delegate device of
Henry has not been detected for a period of time (e.g., 5
seconds), the participants 1n the room will wait for a period
of time (e.g. 235 milliseconds), and then determine whether
a new delegate device 1s detected. If a new delegate device
has not been detected after the period of time has expired, a
user device of another participant in the room (e.g., Ivan)
may emit a signal claiming “I’'m the new delegate device
with device number 23456.” When the user devices of the
other participants in the room detect the signal, the user
devices will connect to the new delegate device 120-3 and
report to the meeting server: “I'm connected to a new
delegate device with number 23456 1n Room1.” After that,
Ivan’s user device 120-3 1s the new delegate device with the
same device number 23456 and same room name derived
from the previous delegate device 120-1 in Room LN2. The
other user devices in the room are afliliated with the new
delegate device.

When a new user enters environment 150-3, the user
device of the new user may connect to the new delegate
device 120-3. As shown at 340 in FIG. 3, Peter may enter the
room, detect the signal emitted by Ivan’s user device 120-3,
and connect to Ivan’s user device 120-3. Peter may addi-
tionally report to the meeting server(s) 110: “I’m connected
to a delegate device with number 23456 1 Rooml.” As
shown by arrow 350, Ivan leaves the room and Jack’s user
device 120-4 1s promoted to delegate device based on
polling. For example, when Ivan leaves the room and Ivan’s
delegate device 120-3 has not been detected for a period of
time, the participants in the room (1.e., Peter, Jack, and
Kathy) will wait for a period of time and then determine
whether a new delegate device 1s detected. If a new delegate
device has not been detected after the period of time has
expired, a user device of another participant 1n the room
(e.g., Jack) will emit a signal claiming “I’m the new delegate
device with device number 23456.” The user devices of
Peter and Kathy will connect to the new delegate device
(1.e., Jack’s user device 120-4) and report to the meeting
server(s) 110: “I’m connected to a new delegate device with

number 23456 in Room1.”
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As shown at 360, Rachel may enter the room and Rachel’s
user device may connect to Jack’s delegate device 120-4 and
report to meeting server(s) 110 “I’'m connected to a delegate
device with number 23456 1n Rooml.” After a period of
time, as shown at 370, Jack may leave the room and Kathy’s
user device 120-5 may be promoted to delegate device 1n a
manner similar to the manner described above. In addition,
Sarah may enter the room, connect to Kathy’s delegate
device 120-5 and report to meeting server(s) 110 “I'm
connected to a delegate device with number 23456 1n
Room1.”

Reference 1in now made to FIG. 4, with continued refer-
ence to FIGS. 1-3. FIG. 4 1s a diagram depicting a method
400 for determining locations of user devices based on
background noise characteristics, according to an example
embodiment. The method 400 may be performed by one of
the user devices 120-1 to 120-N and/or meeting server(s)
110 of FIG. 1.

As shown 1n FIG. 4, users 1n environments 150-1 to 150-3
are participating in an online meeting. In this scenario,
environments 150-1 to 150-3 are rooms without videocon-
terence endpoints 140 and the user devices 1n the room are
unable to connect to a delegate device. For example, 1f audio
broadcast 1s turned off for each participant’s user device,
device athliation will not work and locations of users can be
determined 1n a different manner.

In the example shown 1n FIG. 4, each user device n a
room captures raw environment audio, extracts environment
noise characteristics, and transmits the characteristics infor-
mation and a timestamp indicating when the audio was
captured to meeting server(s) 110 on a periodic basis. For
example, 1n environment 150-1, Alex’s user device may
transmit signal 402-1 to meeting server(s) 110, Bob’s user
device may transmit signal 402-2 to meeting server(s) 110,
and Charlie’s user device may transmit signal 402-3 to
meeting server(s) 110 indicating the environment noise
characteristics in Room 1. Similarly, the user devices 1n
environment 150-2 may transmit signals 404-1, 404-2,
404-3 and 404-4 to meeting server(s) 110 indicating the
environment noise characteristics in Room 2 and the user
devices 1n environment 150-3 may transmit signals 406-1,
406-2 and 406-3 to meeting server(s) 110 indicating the
environment noise characteristics in Room 3.

By comparing the environment noise characteristics
detected by each participant and the timestamps when the
environment audio was captured, the meeting server(s) 110
1s able to determine which participants are located in the
same location and participants 1n the same location can be
assigned to the same breakout session. For example, meeting
server(s) 110 may determine that signals 402-1 to 402-3 that
were received at a particular time 1nclude the same or similar
noise characteristics and, therefore, the user devices that
transmitted signals 402-1 to 402-3 are in the same location.

The environment noise characteristics extraction can be
done by either a meeting client on a user device or by
meeting server(s) 110. In addition, there are several options
for the timing for environment noise characteristics extrac-
tion. In one implementation, the environment noise charac-
teristics may be extracted periodically (e.g., every 5 sec-
onds). In another implementation, the environment noise
characteristics may be extracted on demand when a breakout
session 1s 1nitiated by the meeting host or cohost.

Background noise characteristics can be used to deter-
mine location even 1f some participants 1 a room have
muted their user devices. For example, participants in the
same meeting room or environment may turn on audio
input/output for only one user device 1n the room and disable
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audio 1nput/output for the other user devices in the room.
Turning on audio mput/output for a single user 1n a room
may provide for a better audio user experience by, for
example, eliminating echo 1n the room. The muted user
devices will still capture audio 1input silently and transmait the
audio characteristics to meeting server(s) 110. For example,
for environment 150-1 shown 1n FIG. 3, assume that Alex 1s
unmuted and Bob and Charlie are muted. Although the user
devices of Bob and Charlie are muted, all user devices of
Alex, Bob, and Charlie will capture environment noise and
extract noise characteristics. Even if Bob’s and Charlie’s
user devices are muted, the user devices will capture audio
input silently and transmit the audio to meeting server(s)
110. Since Bob and Charlie have muted their user devices,
meeting server(s) 110 will recognize only the environment
noise characteristics from the audio received from Bob’s and
Charlie’s user devices. Meeting server(s) 110 will not mix
audio from Bob and Charlie or broadcast Bob’s and Char-
lie’s audio 1n the meeting.

In another similar scenario, participants i the same
meeting room may not participate 1n the meeting using audio
from their user devices and may instead dial into the meeting
using an Internet Protocol (IP) phone in the room. In this
scenari1o, all user devices of the users (e.g., Alex, Bob, and
Charlie) 1n the environment 150-1, for example, will capture
environment noise silently, extract characteristics, and trans-
mit the characteristics to meeting server(s) 110 for automati-
cally determining the session assignment for breakout
rooms. The audio received from Alex, Bob, and Charlie’s
user devices will not be mixed or broadcast 1n the meeting.

In the examples discussed above, meeting server(s) 110
may be able to determine location-based breakout room
assignments for users without relying on device athiliation
detection.

Referring now to FIG. 3, FIG. 5 1s a diagram depicting a
method 500 for determining locations of user devices based
on short-range wireless communication i1dentifiers, accord-
ing to an example embodiment. The method 500 may be
performed by one of the user devices 120-1 to 120-N and/or
meeting server(s) 110 of FIG. 1.

As 1s 1llustrated 1n FIG. 5, short-range wireless commu-
nication (e.g., Bluetooth) identifiers can be discovered by
nearby user devices. FIG. 5 1llustrates an example 1n which
Bluetooth 1dentifiers are discovered by neighboring user
devices, but any short-range wireless communication 1den-
tifiers can be used 1n a similar manner. In the example shown
in FI1G. 5, each meeting participant can associate his or her
identity 1n the meeting with his or her unique Bluetooth
identifier and report the association to the meeting server(s)
110. Each participant may transmit information indicating
nearby Bluetooth identifiers that have been discovered by
cach participant. The Bluetooth i1dentifiers of nearby user
devices can be retrieved regularly or on-demand when a
breakout session 1s mitiated by the meeting host. In this way,
the meeting server(s) 110 1s able to know which participants
are mutually discovered via Bluetooth and the nearby par-
ticipants can be assigned to the same session automatically.

For example, 1n environment 150-1, Alex’s identity 1s
associated with Bluetooth identifier 001, Bob’s identity 1s
assoclated with Bluetooth 1dentifier 002, and Charlie’s 1den-
tity 1s associated with Bluetooth 1dentifier 003. Alex’s user
device may transmit signal 502-1 to meeting server(s) 110
indicating that Alex’s user device has discovered Bluetooth
identifiers 002 and 003. Similarly, Bob’s user device may
transmit signal 502-2 to meeting server(s) 110 indicating
that Bob’s user device has discovered nearby Bluetooth
identifiers 001 and 003 and Charlie’s user device may
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transmit signal 502-3 to meeting server(s) 110 indicating
that Charlie’s user device has discovered nearby Bluetooth
identifiers 001 and 002. Based on receiving the detected
Bluetooth 1dentifiers, meeting server(s) 110 can determine
which participants are in the same location and may deter-
mine location-based breakout sessions.

Using the same method, 1n environment 150-2, David’s
user device (with a. Bluetooth 1dentifier of 004) may trans-
mit message 504-1 to meeting server(s) 110 indicating that
Bluetooth identifiers 005, 006, and 007 have been detected,
Evan’s user device (with a Bluetooth i1dentifier of 005) may
transmit message 504-2 to meeting server(s) 110 indicating
that Bluetooth identifier 004, 006, and 007 have been
detected, Frank’s user device (with a Bluetooth identifier of
006) may transmit message 504-3 to meeting server(s) 110
indicating that Bluetooth identifiers 004, 005, and 007 have
been detected, and Garry’s user device (with a Bluetooth
identifier of 007) may transmit message 504-4 to meeting
server(s) 110 indicating that Bluetooth identifiers 004, 003,
and 006 have been detected. Meeting server(s) 110 may
receive messages 504-1 to 504-4 and determine that David,
Evan, Frank, and Garry are 1n the same room and should be
placed 1n the same breakout session.

In environment 150-3, Ivan’s user device (with a Blu-
ctooth 1dentifier of 008) may transmit a message to meeting
server(s) 110 indicating that Bluetooth identifiers 009 and
010 have been detected, Jack’s user device (with a Bluetooth
identifier of 009) may transmit a message to meeting server
(s) indicating that Bluetooth i1dentifier 008 and 010 have
been detected, and Kathy’s user device (with a Bluetooth
identifier of 010) may transmit message 506-3 to meeting
server(s) indicating that Bluetooth i1dentifiers 008 and 009
have been discovered. Meeting server(s) 110 may determine
based on messages 506-1, 506-2 and 506-3 that Ivan, Jack,
and Kathy are in the same room and should be placed 1n the
same breakout session.

In addition to determining locations of meeting partici-
pants by receiving nearby Bluetooth identifiers, meeting
server(s) 110 may determine locations of meeting partici-
pants 1n additional ways. For example, when the meeting
host mitiates breakout sessions, the meeting server(s) 110
may query each meeting participant for his or her geo-
location. Most wireless user devices (e.g., Smartphones and
tablets) have geo-location capability that may be used by the
meeting server(s) 110 for the purposes described herein.
Based on receiving responses from the participants, the
meeting server(s) 110 may calculate which groups of par-
ticipants are physically located 1n the same area.

For example, the responses from the participants may
indicate that Alex, Bob, and Cindy are each 1in a small area
of 25 square meters while David, Evan, and Frank are each
in a small area of about 30 square meters that 1s a larger
distance (e.g., 20 meters, 10 kilometers, etc.) away from the
first group of Alex, Bob, and Cindy. Therefore, the meeting
server(s) 110 may determine that Alex, Bob and Cindy are
in a first location and are assigned to breakout session 1, and
David, Evan and Frank are in a second location and are
assigned to breakout session 2 automatically. The assign-
ment can be done by leveraging various location-based
algorithms.

Location-based breakout room assignments may also be
determined using facial and voiceprint recognition. For
example, a meeting device (e.g., a user device, a videocon-
ference endpoint, or another device) may capture an 1mage
of participants 1n 1ts field of view and may determine an
identity associated with each participant using facial recog-
nition techniques. The participants recognized in the field of
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view may be automatically assigned to the same breakout
session. In addition, voiceprint recognition may be lever-
aged to recognize participants outside of the device’s field of
view. For example, a participant not captured 1n the image
or who cannot be recognized using facial recognition may be
identified based on a voiceprint associated with the partici-
pant. A list of meeting participants may be used as a
reference for the facial and/or voiceprint recognition.
Referring to FIG. 6, FIG. 6 15 a tlow diagram 1llustrating,
a method 600 of automatically determining groups of user
devices for breakout sessions 1n an online meeting based on
the locations of the user devices. The method 600 may be

implemented by a computing device such as one of the user
devices 120-1 to 120-N of FIG. 1, a videocontference end-

point 140 of FIG. 1, and/or the meeting server(s) 110 of FIG.
1. For example, one of the meeting server(s) 110 may
implement the method 600 based on information received
from one of the user devices 120-1 to 120-N or from a
videoconierence endpoint 140.

At 602, the method 600 involves connecting user devices
120-1 to 120-N to an online meeting or communication
session. For example, meeting server(s) 110 may facilitate
an online meeting or communication session among user
devices 120-1 to 120-N 1n different geographical locations
over network(s) 130 using audio and/or video. User devices
120-1 to 120-N may display information associated with
other user devices 120-1 to 120-N participating in the online
meeting and users may be able to communicate with the
users of other user devices 120-1 to 120-N all at the same
time or individually.

At 604, the method 600 involves determining locations
associated with the user devices participating in the online
meeting. Meeting server(s) 110 may determine the locations
in a number of ways. For example, meeting server(s) 110
may determine the locations based on a videoconierence
endpoint or a user device to which user devices 1n a room are
connected/associated. Meeting server(s) 110 may addition-
ally determine the locations based on background noise
characteristics in a room 1n which users are participating 1n
the online meeting. Meeting server(s) 110 may determine
the locations based on Bluetooth identities associated with
user devices participating in the online meeting. Meeting
server(s) 110 may determine the locations based on geo-
locations provided by users participating in the online meet-
ing. Meeting server(s) 110 may determine the locations
based on facial and/or voiceprint recognition techniques
associated with users participating 1n the online meeting.

At 606, the method 600 1nvolves receiving a request to
form groups of user devices for breakout sessions. A meeting
host or cohost may send a request to meeting server(s) 110
to automatically form groups of the participants for con-
ducting smaller meetings or breakout/child sessions. The
request may 1nclude a request to form the groups based on
locations of the user devices 120-1 to 120-N. For example,
the request may indicate that a subset of user devices 120-1
to 120-N 1n the same room, 1n a common location, or within
a particular distance of each other should be placed 1n the
same group or breakout session. Alternatively, meeting
server(s) 110 may automatically determine that the groups
for the breakout session should be location-based. In one
implementation, meeting server(s) 110 may suggest loca-
tion-based breakout sessions and the meeting host or cohost
can accept the suggestion based on, for example, selecting
an option on a user device.

At 608, the method 600 involves assigning user devices
120-1 to 120-N to groups based on common locations of the
user devices. For example, meeting server(s) 110 may assign
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user devices to a group of user devices based on those user
devices being connected/associated to the same videocon-
ference endpoint or the same user device 1 a room or
environment. Meeting server(s) 110 may assign user devices
to a group based on determining that user devices in the
group are in the same environment (at a common location)
based on background noise characteristics. Meeting
server(s) 110 may assign user devices to a group based on
determining that user devices are in the same location based
on Bluetooth identifiers associated with the user devices.
Meeting server(s) 110 may assign user devices to a group
based on receiving geo-location information from users
participating in the meeting and grouping the users that are
in a similar location. Meeting server(s) 110 may assign user
devices to a group based on facial recognition and/or voice-
print associated with users 1n a field of view or voices within
a distance ol a microphone of a user device or of a
videoconierence endpoint. Regardless of the particular tech-
nique to determine respective locations of the user devices,
step 608 1nvolves assigning user devices to respective ones
of the plurality of groups based on the respective locations
such that user devices at a common location are assigned to
a same group.

At 610, the method 600 imnvolves transmitting information
associated with the groups to the meeting host or cohost. For
example, meeting server(s) 110 may transmuit a list of groups
of users or user devices to the meeting host or cohost. The
meeting host or cohost may determine to automatically form
breakout sessions using the location-based groups suggested
by meeting server(s) 110 (e.g., by selecting an option
accepting the proposed groups). Users participating 1n the
meeting may be broken into smaller online meetings or
breakout or child sessions based on the groups. Users can
view 1nformation associated with and interact with other
users 1n the breakout or child session after the groups have
been formed. Users 1n one breakout session or child session
may not be able to view or interact with users i1n other
breakout sessions or child sessions.

Referring to FIG. 7, FIG. 7 1illustrates a hardware block
diagram of a computing/computer device 700 that may
perform functions of a user device associated with opera-
tions discussed herein in connection with the techniques
depicted 1n FIGS. 1-6. In various embodiments, a computing
device, such as computing device 700 or any combination of
computing devices 700, may be configured as any devices as
discussed for the techmiques depicted in connection with
FIGS. 1-6 1n order to perform operations of the various
techniques discussed herein.

In at least one embodiment, the computing device 700
may include one or more processor(s) 702, one or more
memory element(s) 704, storage 706, a bus 708, one or more
network processor unit(s) 710 interconnected with one or
more network mput/output (I/0O) interface(s) 712, one or
more I/0 iterface(s) 714, and control logic 720. In various
embodiments, instructions associated with logic for com-
puting device 700 can overlap 1n any manner and are not
limited to the specific allocation of instructions and/or
operations described herein.

In at least one embodiment, processor(s) 702 1s/are at least
one hardware processor configured to execute various tasks,
operations and/or functions for computing device 700 as
described herein according to software and/or instructions
configured for computing device 700. Processor(s) 702 (e.g.,
a hardware processor) can execute any type of instructions
associated with data to achieve the operations detailed
herein. In one example, processor(s) 702 can transform an
clement or an article (e.g., data, information) from one state
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or thing to another state or thing. Any of potential processing
clements, microprocessors, digital signal processor, base-
band signal processor, modem, PHY, controllers, systems,
managers, logic, and/or machines described herein can be
construed as being encompassed within the broad term
“processor’.

In at least one embodiment, memory element(s) 704
and/or storage 706 1s/are configured to store data, informa-
tion, software, and/or 1nstructions associated with comput-
ing device 700, and/or logic configured for memory
clement(s) 704 and/or storage 706. For example, any logic
described herein (e.g., control logic 720) can, 1n various
embodiments, be stored for computing device 700 using any
combination of memory element(s) 704 and/or storage 706.
Note that 1n some embodiments, storage 706 can be con-
solidated with memory element(s) 704 (or vice versa), or can
overlap/exist 1n any other suitable manner.

In at least one embodiment, bus 708 can be configured as
an 1nterface that enables one or more elements of computing
device 700 to communicate 1n order to exchange iforma-
tion and/or data. Bus 708 can be implemented with any
architecture designed for passing control, data and/or infor-
mation between processors, memory eclements/storage,
peripheral devices, and/or any other hardware and/or soft-
ware components that may be configured for computing
device 700. In at least one embodiment, bus 708 may be
implemented as a fast kernel-hosted interconnect, poten-
tially using shared memory between processes (e.g., logic),
which can enable eflicient communication paths between the
Processes.

In various embodiments, network processor unit(s) 710
may enable communication between computing device 700
and other systems, entities, etc., via network I/O interface(s)
712 (wired and/or wireless) to facilitate operations discussed
for various embodiments described herein. Examples of
wireless communication capabilities include short-range
wireless communication (e.g., Bluetooth), wide area wire-
less commumnication (e.g., 4G, 3G, etc.). In various embodi-
ments, network processor umt(s) 710 can be configured as a
combination of hardware and/or software, such as one or
more Ethernet drniver(s) and/or controller(s) or interface
cards, Fibre Channel (e.g., optical) driver(s) and/or control-
ler(s), wireless receivers/transmitters/transceivers, baseband
processor(s)/modem(s), and/or other similar network inter-
tace driver(s) and/or controller(s) now known or hereafter
developed to enable communications between computing
device 700 and other systems, entities, etc. to facilitate
operations for various embodiments described herein. In
various embodiments, network 1/O iterface(s) 712 can be
configured as one or more Ethernet port(s), Fibre Channel
ports, any other I/O port(s), and/or antenna(s)/antenna
array(s) now known or hereafter developed. Thus, the net-
work processor unit(s) 710 and/or network I/O interface(s)
712 may include suitable interfaces for receiving, transmit-
ting, and/or otherwise communicating data and/or informa-
tion 1n a network environment.

I/O interface(s) 714 allow for input and output of data
and/or information with other entities that may be connected
to computer device 700. For example, I/O interface(s) 714
may provide a connection to external devices such as a
keyboard 725, keypad, a touch screen, and/or any other
suitable input and/or output device now known or herealfter
developed. This may be the case, in particular, when the
computer device 700 serves as a user device described
herein. In some 1nstances, external devices can also include
portable computer readable (non-transitory) storage media
such as database systems, thumb drives, portable optical or
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magnetic disks, and memory cards. In still some 1nstances,
external devices can be a mechanism to display data to a
user, such as, for example, a computer monitor, a display
screen, such as display 730 shown in FIG. 7, particularly
when the computer device 700 serves as a user device as
described herein. Display 730 may have touch-screen dis-
play capabilities. Additional external devices may include a
video camera 735 and microphone/speaker combination
740. In addition, the computing device 700 may further
include an ultrasound transceirver 745 that may be used for
the various purposes described herein.

In various embodiments, control logic 720 can include
instructions that, when executed, cause processor(s) 702 to
perform operations, which can include, but not be limaited to,
providing overall control operations of computing device;
interacting with other entities, systems, etc. described
herein; maintaining and/or interacting with stored data,
information, parameters, etc. (e.g., memory element(s), stor-
age, data structures, databases, tables, etc.); combinations
thereof; and/or the like to facilitate various operations for
embodiments described herein.

The programs described herein (e.g., control logic 720)
may be 1dentified based upon application(s) for which they
are 1mplemented 1 a specific embodiment. However, 1t
should be appreciated that any particular program nomen-
clature herein 1s used merely for convemence; thus, embodi-
ments herein should not be limited to use(s) solely described
in any specific application(s) i1dentified and/or 1mplied by
such nomenclature.

In various embodiments, entities as described herein may
store data/information 1n any suitable volatile and/or non-
volatile memory item (e.g., magnetic hard disk drive, solid
state hard drive, semiconductor storage device, random
access memory (RAM), read only memory (ROM), erasable
programmable read only memory (EPROM), application
specific integrated circuit (ASIC), etc.), software, logic
(ixed logic, hardware logic, programmable logic, analog
logic, digital logic), hardware, and/or 1n any other suitable
component, device, element, and/or object as may be appro-
priate. Any of the memory items discussed herein should be
construed as being encompassed within the broad term
‘memory element’. Data/information being tracked and/or
sent to one or more entities as discussed herein could be
provided 1n any database, table, register, list, cache, storage,
and/or storage structure: all of which can be referenced at
any suitable timeframe. Any such storage options may also
be included within the broad term ‘memory element” as used
herein.

Note that in certain example implementations, operations
as set forth herein may be implemented by logic encoded 1n
one or more tangible media that 1s capable of storing
instructions and/or digital information and may be inclusive
ol non-transitory tangible media and/or non-transitory com-
puter readable storage media (e.g., embedded logic provided
in: an ASIC, digital signal processing (DSP) 1nstructions,
soltware [potentially inclusive of object code and source
code], etc.) for execution by one or more processor(s),
and/or other similar machine, etc. Generally, memory ele-
ment(s) 704 and/or storage 706 can store data, soltware,
code, mstructions (e.g., processor 1nstructions), logic,
parameters, combinations thereof, and/or the like used for
operations described heremn. This 1ncludes memory
clement(s) 704 and/or storage 706 being able to store data,
soltware, code, instructions (e.g., processor instructions),
logic, parameters, combinations thereof, or the like that are
executed to carry out operations 1n accordance with teach-
ings of the present disclosure.
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In some 1nstances, software of the present embodiments
may be available via a non-transitory computer useable
medium (e.g., magnetic or optical mediums, magneto-optic
mediums, CD-ROM, DVD, memory devices, etc.) of a
stationary or portable program product apparatus, down-
loadable file(s), file wrapper(s), object(s), package(s), con-
tainer(s), and/or the like. In some instances, non-transitory
computer readable storage media may also be removable.
For example, a removable hard drive may be used {for
memory/storage 1n some 1mplementations. Other examples
may 1nclude optical and magnetic disks, thumb drives, and
smart cards that can be 1nserted and/or otherwise connected
to a computing device for transier onto another computer
readable storage medium.

FIG. 8 illustrates a block diagram of a computing device
800 that may perform the functions of the meeting server(s)
110 described herein. The computing device 800 may
include one or more processor(s) 802, one or more memory
clement(s) 804, storage 806, a bus 808, one or more network
processor unit(s) 810 interconnected with one or more
network input/output (1/0) interface(s) 812, one or more /O
interface(s) 814, and meeting server logic 820. In various
embodiments, 1nstructions associated with the meeting

server logic 820 1s configured to perform the meeting server
operations described herein, including those depicted by the
flow chart for method 600 shown in FIG. 6.

In one form, a method 1s provided comprising connecting,
a plurality of user devices to a communication session 1n
which a plurality of participants of the respective plurality of
user devices communicate using audio and/or video; deter-
mimng respective locations of the plurality of user devices;
receiving, from a particular user device of the plurality of
user devices, a request to group the user devices into a
plurality of groups to form one or more breakout commu-
nication sessions oil of the communication session; assign-
ing user devices to respective ones of the plurality of groups
based on the respective locations such that user devices at a
common location are assigned to a same group; and trans-
mitting information 1dentifying the plurality of groups to the
particular user device.

In one example, the method may include recerving infor-
mation associated with a conference endpoint to which one
or more user devices, of the plurality of user devices, 1s
associated. In another example, the method may include
receiving information associated with a first user device, of
the plurality of user devices, to which one or more other user
devices, of the plurality of user devices, 1s associated. In
another example, the first user device emits a signal that
includes information associated with the communication
session and the one or more other user devices connects to
the first user device in response to detecting the signal.

In another example, the method may include recerving an
indication that the first user device has disconnected from
the communication session and receiving information asso-
ciated with a second user device, of the plurality of user
devices, to which the one or more other user devices 1s
associated. In another example, the second user device emits
a signal when the first user device has disconnected from the
communication session and the one or more other user
devices connects to the second user device in response to
detecting the signal. In another example, the method may
include receiving environment noise characteristics associ-
ated with one or more user devices of the plurality of user
devices. In another example, the method may include receiv-
ing one or more of short-range wireless communication
information, geo-location nformation, facial recognition
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information, or voiceprint information associated with one
or more user devices of the plurality of user devices.

In another form, an apparatus 1s provided comprising a
memory; a network interface configured to enable network
communications; and a processor, wherein the processor 1s
configured to perform operations comprising: connecting a
plurality of user devices to a communication session 1n
which a plurality of participants of the respective plurality of
user devices communicate using audio and/or video; deter-
mining respective locations of the plurality of user devices;
receiving, from a particular user device of the plurality of
user devices, a request to group the user devices into a
plurality of groups to form one or more breakout commu-
nication sessions oil of the communication session; assign-
ing user devices to respective ones of the plurality of groups
based on the respective locations such that user devices at a
common location are assigned to a same group; and trans-
mitting information identifying the plurality of groups to the
particular user device.

In still another form, one or more non-transitory computer
readable storage media encoded with instructions are pro-
vided that, when executed by a processor, cause the proces-
sor to execute a method comprising: connecting a plurality
of user devices to a communication session in which a
plurality of participants of the respective plurality of user
devices communicate using audio and/or video; determining
respective locations of the plurality of user devices; receiv-
ing, from a particular user device of the plurality of user
devices, a request to group the user devices nto a plurality
of groups to form one or more breakout communication
sessions ol of the communication session; assigning user
devices to respective ones of the plurality of groups based on
the respective locations such that user devices at a common
location are assigned to a same group; and transmitting
information i1dentifying the plurality of groups to the par-
ticular user device.

VARIATIONS AND IMPLEMENTATIONS

Embodiments described herein may include one or more
networks, which can represent a series of points and/or
network elements of interconnected communication paths
for recerving and/or transmitting messages (e.g., packets of
information) that propagate through the one or more net-
works. These network elements offer communicative inter-
faces that facilitate communications between the network
clements. A network can include any number of hardware
and/or software elements coupled to (and in communication
with) each other through a communication medium. Such
networks can include, but are not limited to, any local area
network (LAN), virtual LAN (VLAN), wide area network
(WAN) (e.g., the Internet), software defined WAN (SD-
WAN), wireless local area (WLA) access network, wireless
wide area (WWA) access network, metropolitan area net-

work (MAN), Intranet, Extranet, virtual private network
(VPN), Low Power Network (LPN), Low Power Wide Area

Network (LPWAN), Machine to Machine (M2M) network,
Internet of Things (IoT) network, Ethernet network/switch-
ing system, any other appropriate architecture and/or system
that facilitates communications 1n a network environment,
and/or any suitable combination thereof.

Networks through which communications propagate can
use any suitable technologies for communications including
wireless communications (e.g., 4G/5G/nG, IEEE 802.11
(e.g., Wi-Fi®/Wi-F16®), IEEE 802.16 (e.g., Worldwide
Interoperability for Microwave Access (WiIMAX)), Radio-
Frequency Identification (RFID), Near Field Communica-
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tion (NFC), Bluetooth™ mm.wave, Ultra-Wideband
(UWB), etc.), and/or wired communications (e.g., T1 lines,
T3 lines, digital subscriber lines (DSL), Ethernet, Fibre
Channel, etc.). Generally, any suitable means of communi-
cations may be used such as electric, sound, light, infrared,
and/or radio to facilitate commumnications through one or
more networks in accordance with embodiments herein.
Communications, interactions, operations, etc. as discussed
for various embodiments described herein may be per-
formed among entities that may directly or indirectly con-
nected utilizing any algorithms, communication protocols,
interfaces, etc. (proprietary and/or non-proprictary) that
allow for the exchange of data and/or information.

Communications in a network environment can be
referred to herein as ‘messages’, ‘messaging’, ‘signaling’,
‘data’, ‘content’, ‘objects’, ‘requests’, ‘queries’, ‘responses’,
‘replies’, etc. which may be inclusive of packets. As referred
to herein and 1n the claims, the term ‘packet’ may be used in
a generic sense to include packets, frames, segments, data-
grams, and/or any other generic units that may be used to
transmit communications in a network environment. Gen-
erally, a packet 1s a formatted unit of data that can contain
control or routing information (e.g., source and destination
address, source and destination port, etc.) and data, which 1s
also sometimes referred to as a ‘payload’, ‘data payload’,
and variations thereof. In some embodiments, control or
routing information, management information, or the like
can be included in packet fields, such as within header(s)
and/or trailer(s) of packets. Internet Protocol (IP) addresses
discussed herein and 1n the claims can include any IP version
4 (IPv4) and/or IP version 6 (IPv6) addresses.

To the extent that embodiments presented herein relate to
the storage of data, the embodiments may employ any
number ol any conventional or other databases, data stores
or storage structures (e.g., files, databases, data structures,
data or other repositories, etc.) to store information.

Note that 1in this Specification, references to various
features (e.g., elements, structures, nodes, modules, compo-
nents, engines, logic, steps, operations, functions, charac-
teristics, etc.) included in ‘one embodiment’, ‘example
embodiment’, ‘an embodiment’, ‘another embodiment’,
‘certain embodiments’, ‘some embodiments’, ‘various
embodiments’, ‘other embodiments’, ‘alternative embodi-
ment’, and the like are intended to mean that any such
features are included in one or more embodiments of the
present disclosure, but may or may not necessarily be
combined 1n the same embodiments. Note also that a mod-
ule, engine, client, controller, function, logic or the like as
used herein in this Specification, can be inclusive of an
executable file comprising instructions that can be under-
stood and processed on a server, computer, processor,
machine, compute node, combinations thereot, or the like
and may further include library modules loaded during
execution, object files, system files, hardware logic, software
logic, or any other executable modules.

It 1s also noted that the operations and steps described
with reference to the preceding figures illustrate only some
ol the possible scenarios that may be executed by one or
more entities discussed herein. Some of these operations
may be deleted or removed where appropriate, or these steps
may be modified or changed considerably without departing,
from the scope of the presented concepts. In addition, the
timing and sequence of these operations may be altered
considerably and still achieve the results taught in this
disclosure. The preceding operational flows have been
offered for purposes of example and discussion. Substantial
exibility 1s provided by the embodiments 1n that any
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suitable arrangements, chronologies, configurations, and
timing mechanisms may be provided without departing from
the teachings of the discussed concepts.

As used herein, unless expressly stated to the contrary, use
of the phrase ‘at least one of’, ‘one or more of’, ‘and/or’,
variations thereof, or the like are open-ended expressions
that are both conjunctive and disjunctive 1n operation for any
and all possible combination of the associated listed 1tems.
For example, each of the expressions ‘at least one of X, Y
and 7Z’, ‘at least one of X, Y or 7Z’, ‘one or more of X, Y and
77, ‘oneormoreof X, YorZ and ‘X, Y and/or 7’ can mean
any of the following: 1) X, but not Y and not Z; 2) Y, but not
X and not Z; 3) Z, but not X and not Y; 4) X and Y, but not
Z;5) X and Z, but notY; 6) Y and Z, but not X; or 7) X, Y,
and 7.

Additionally, unless expressly stated to the contrary, the
terms ‘first’, ‘second’, ‘third’, etc., are intended to distin-
guish the particular nouns they modity (e.g., element, con-
dition, node, module, activity, operation, etc.). Unless
expressly stated to the contrary, the use of these terms 1s not
intended to indicate any type of order, rank, importance,
temporal sequence, or hierarchy of the modified noun. For
example, ‘first X” and ‘second X’ are intended to designate
two ‘X’ elements that are not necessarily limited by any
order, rank, importance, temporal sequence, or hierarchy of
the two elements. Further as referred to herein, ‘at least one
of” and ‘one or more of can be represented using the’(s)'
nomenclature (e.g., one or more element(s)).

One or more advantages described herein are not meant to
suggest that any one of the embodiments described herein
necessarily provides all of the described advantages or that
all the embodiments of the present disclosure necessarily
provide any one of the described advantages. Numerous
other changes, substitutions, variations, alterations, and/or
modifications may be ascertained to one skilled in the art and
it 1s intended that the present disclosure encompass all such
changes, substitutions, variations, alterations, and/or modi-
fications as falling within the scope of the appended claims.

What 1s claimed 1s:

1. A computer-implemented method comprising:

connecting a plurality of devices to a communication

session 1n which a plurality of participants communi-
cate using audio and/or video, wherein each of the
plurality of participants 1s associated with at least one
device of the plurality of devices;

determining that a first device and a second device are at

a common location, wherein the first device and the
second device are 1n the plurality of devices;
recerving, from a particular device of the plurality of
devices, a request to group the plurality of devices into
a plurality of groups to form breakout communication
sessions associlated with the communication session:

assigning each device of the plurality of devices to a

respective group of the plurality of groups, wherein the
first device and the second device are assigned to a first
group of the plurality of groups based at least 1n part
upon determining that the first device and the second
device are at the common location; and

transmitting 1nformation i1dentifying the plurality of

groups to the particular device.

2. The method of claim 1, wherein the common location

1s a room, and the first device and the second device are
located 1n the room.

3. The method of claim 1, wherein the first device and the
second device are determined to be 1n the common location
based at least 1n part upon sound detected by a microphone
assoclated with the first device or the second device.
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4. The method of claim 3, wherein the sound 1s associated
with voices of one or more participants of the plurality of
participants.

5. The method of claim 3, wherein the sound 1s back-
ground noise.

6. The method of claim 3, wherein the sound i1s an
ultrasonic signal.

7. The method of claim 6, wherein the microphone 1s
associated with the first device, and the second device emits
the ultrasonic signal.

8. The method of claim 1, wherein the first device and the
second device are determined to be in the common location
based at least in part upon wireless communication infor-
mation recerved by a recerver associated with the first device
or the second device.

9. The method of claim 8, wherein the wireless commu-
nication mnformation 1s related to Bluetooth wireless com-
munication protocol.

10. The method of claam 8, wherein the receiver 1is
associlated with the first device, and the second device
transmits the wireless communication mformation.

11. An system comprising;:

one or more memories storing instructions; and

one or more processors, operatively coupled to the one or

more memories, for executing the mnstructions to cause

performance of:

connecting a plurality of devices to a communication
session 1 which a plurality of participants commu-
nicate using audio and/or video, wherein each of the
plurality of participants 1s associated with at least
one device of the plurality of devices;

determining that a first device and a second device are
at a common location, wherein the first device and
the second device are in the plurality of devices;

receiving, from a particular device of the plurality of
devices, a request to group the plurality of devices
into a plurality of groups to form breakout commu-
nication sessions associated with the communication
Sess101n;

assigning each device of the plurality of devices to a
respective group of the plurality of groups, wherein
the first device and the second device are assigned to
a first group of the plurality of groups based at least
in part upon determining that the first device and the
second device are at the common location; and

transmitting information identifying the plurality of
groups to the particular device.

12. The system of claim 11, wherein the common location
1s a room, and the first device and the second device are
located 1n the room.

13. The system of claim 11, wherein the first device and
the second device are determined to be in the common
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location based at least in part upon sound detected by a
microphone associated with the first device or the second
device.

14. The system of claim 13, wherein the sound 1s an
ultrasonic signal, the microphone 1s associated with the first
device, and the second device emits the ultrasonic signal.

15. The system of claim 11, wherein the first device and
the second device are determined to be 1in the common
location based at least 1n part upon wireless communication
information received by a receiver associated with the first
device or the second device.

16. One or more non-transitory computer-readable media
storing instructions which, when executed by one or more
Processors, cause:

connecting a plurality of devices to a communication
session 1n which a plurality of participants communi-
cate using audio and/or video, wherein each of the
plurality of participants 1s associated with at least one
device of the plurality of devices;

determiming that a first device and a second device are at
a common location, wherein the first device and the
second device are in the plurality of devices;

receiving, from a particular device of the plurality of
devices, a request to group the plurality of devices into
a plurality of groups to form breakout communication
sessions associated with the communication session:

assigning each device of the plurality of devices to a

respective group of the plurality of groups, wherein the
first device and the second device are assigned to a first
group ol the plurality of groups based at least in part
upon determining that the first device and the second
device are at the common location; and

transmitting 1nformation identifying the plurality of

groups to the particular device.

17. The one or more non-transitory computer-readable
media of claim 16, wherein the common location 1s a room,
and the first device and the second device are located 1n the
room.

18. The one or more non-transitory computer-readable
media of claim 16, wherein the first device and the second
device are determined to be 1n the common location based
at least 1 part upon sound detected by a microphone
associated with the first device or the second device.

19. The one or more non-transitory computer-readable
media of claim 18, wherein the sound 1s an ultrasonic signal,
the microphone i1s associated with the first device, and the
second device emits the ultrasonic signal.

20. The one or more non-transitory computer-readable
media of claim 16, wherein the first device and the second
device are determined to be 1n the common location based
at least 1n part upon wireless communication information
received by a recerver associated with the first device or the
second device.
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